A myth has been created which is encapsulated in Muntzel and Drü eke's 1 assertion in 1992 that 'lowering salt intake may result in health risks that outweigh the benefits of blood pressure reduction'. Publication of the paper which contained this statement was financially supported by the Salt Institute in Washington, a public relations body supported by the United States Salt Industry, and by Le Comité des Salines, a French equivalent. The assertion that a moderate reduction in salt intake might be dangerous was first expressed by commercial firms in the United States in their comments to the Food and Drug Administration (FDA) when it was proposing that food labelling regulations include the sodium content of food. The FDA in 1984, however, concluded that '. . . no convincing evidence has been presented to demonstrate that a moderate but significant reduction in salt intake would have any adverse health effects'. 2 In the same year a letter to the Lancet, commenting on the advice that dietary salt intake should be reduced, warned that '. . . the potential harmful consequences of salt restriction have not been examined'. 3 Strangely the authors thought it apposite to point out that animals subjected to intense sodium deprivation were stunted and had an increased susceptibility to haemorrhage and renal damage. Many of the papers which have been quoted in support of the myth have also referred to the deleterious effects of extremely severe salt depletion and are therefore irrelevant to a moderate reduction in salt intake. Others are equally inappropriate. For instance, because a reduction in salt intake causes an increase in renin release, a study is quoted in which rats were given intravenous injections of such large amounts of angiotensin II that they developed acute renal failure and myocardial infarctions. 4 Presumably this gratuitous piece of information was inserted to try to create an impression that the normal physiological increase in renin release that occurs with a moderate Correspondence: HE de Wardener Received 29 July 1998; revised 8 October 1998; accepted 14 October 1998 reduction in salt intake could be dangerous. Equally irrelevant are reports of patients with congestive heart failure in the 1940s, who having been treated with a sodium intake of 10 mEq/day and repeated injections of mercurial diuretics, developed hyponatraemia and reversible renal failure. 5, 6 These observations, though they are remote from the possible problems that might arise from a reduction of salt intake from 10 g/day to 6.0 g/day, set the stage for the myth that a reduction in salt intake is dangerous. In the past 3 years Alderman and colleagues have published two papers which they believe to show that an habitual reduction in salt intake in humans increases the risk of myocardial infarction. 7, 8 I believe that this assertion is not supported by the published evidence. The first paper claimed that among a group of 3000 patients with hypertension, 'baseline' 24 h urinary sodium excretion was inversely related to subsequent myocardial infarction and cardiovascular disease and that therefore the habitual consumption of a low salt intake increases the incidence of myocardial infarction'. But the paper was not about the patient's habitual intake of salt. The 'baseline' sodium excretion was measured on one occasion after the subjects had been '. . . advised to maintain their usual diet while avoiding foods excessively high in salt for 4 to 5 days preceding the 24 h urine collection', therefore, 'baseline' salt excretion was the amount excreted during a short period of salt restriction, not what they excreted when they were eating their normal habitual diet, which was what they were likely to eat over the ensuing years.
The reason the urine was collected after 5 days of salt restriction is not stated in the text but it is apparent in an earlier publication 9 by Alderman on the same cohort of patients. In this study, they had examined the risk of myocardial infarction in relation to plasma renin and in order, arbitrarily, to classify their patients into low, normal and high plasma renin sub-groups, it had been essential to stimulate the renin system by a reduction in salt intake. The conditions under which 24 h urine collections were made were therefore not designed to ascertain, and could not reflect, the patients' habitual salt intake. It was therefore misleading to make statements which suggested that they were, such as 'The principal finding of this prospective cohort study is that 24 h urinary sodium excretion was inversely associated with myocardial infarction and total cardiovascular disease in treated hypertensive subjects'. The defects of the paper were so well camouflaged that, 2 years later, 15 individuals in the field of hypertension signed an 'expert' statement for the Salt Institute that the paper showed that '. . . those consuming the lowest sodium diet had a four-fold greater likelihood of a myocardial infarction than did those on the higher intakes'. 10 It now appears that, in addition, even the measurements of 24 h urinary sodium excretion were not what they seemed. The patients were divided into four groups depending on the measurement of 24 h salt excretion. In the group of men with the lowest excretion the daily salt excretion was less than 89 mmol/day while it was more than 179 mmol/day in the group with the highest excretion, a difference of about 50%. It was noticeable that the creatinine clearance paralleled sodium excretion, the difference between the lowest and highest quartiles of sodium excretion being again just under 50%. Such a close parallelism between sodium excretion and creatinine clearance strongly suggests that there had been problems with the urine collection. But in the absence of information on plasma creatinine and particularly on creatinine excretion it was not possible to come to any firm conclusion. A recent communication from Michael Alderman to Jay Meltzer however, which includes these details, confirms that creatinine excretion, instead of being much the same throughout the four groups, did parallel sodium excretion. From the lowest to the highest quartile of sodium excretion it rose by more than 40%. Therefore, the urinary sodium excretion of the patients which was measured was not their true 24 h urinary excretion but an amount that reflected each individual's ability to follow instructions. Those patients who appeared to have the lowest sodium (and creatinine) excretion had not collected all the urine they had passed in 24 hours. At the end of the day, therefore, this study demonstrates that during a 5-day period of lowered sodium intake, hypertensive patients who do not collect all the urine they excrete in 24 hours, and thus appear to have a low urinary excretion of sodium, are more likely to develop a myocardial infarction subsequently. A more plausible explanation for this relationship is that patients who cannot follow instructions are less compliant, and are therefore less likely to stick to their treatment. The paper certainly does not demonstrate that a habitual low salt intake leads to an increased incidence of myocardial infarction.
Alderman's second paper 8 was published in the Lancet. A single 24 h dietary recall on 'nutrient intake' was used to gauge the average long term intake of sodium and calories of 11 348 subjects between 1971-1975 who were clinically examined 20 years later. This was a hazardous way to assess the average intake of salt and calories and the data reveals that, as might be expected, many of the subjects had an incorrect idea of what they were consuming. In the subsequent letters of protest in the correspondence column, Engelman 11 pointed out that the lowest quartile of daily sodium intake of the men and women was only 45.3 and 29.5 mmol respectively with a calorie intake that was 50% lower than the national recommended dietary daily allowance. To accept this data one would have to assume that 25% of a randomly picked adult population had spontaneously adopted a sodium intake which is widely held to be unpalatable and difficult to achieve in view of the high salt content of processed food. And in order to attain such a low sodium intake these subjects would have had to restrict themselves to unprocessed food. They could not even have used ordinary bread. Karpparen and Mervaala 12 wrote that they thought it remarkable that on such a near-starvation diet there were so many survivors and that it was surprising that the women on this extraordinarily low calorie intake were on average 4 kg heavier than those in the highest sodium intake quartile who were eating twice as many calories. Nevertheless, Alderman and colleagues claimed that their data indicated that sodium intake was significantly and inversely related to cardiovascular mortality, though, statistically, the relationship was not significant (P Ͻ 0.086). A second claim that salt density (sodium intake per calorie) was directly related to cardiovascular mortality was correct. These contradictory findings were another indication of the unreliability of the data. This did not prevent Alderman and colleagues drawing attention to the similarity of their conclusions to those they had come to in their previous paper. They commented that: 'The inverse association of salt intake with mortality is consistent with the findings of a similar observational study 7 of 3000 participants in a systematic programme to control hypertension'. In other words in spite of the misrepresentations and faulty urinary sodium excretion estimations in their first paper, and the defective data in their second, Alderman and colleagues wished it to be known that they still subscribe to the myth that a low salt intake is dangerous.
Another strand to the myth that a reduced salt intake is harmful has been the statement that a low dietary salt intake increases 'blood pressure in a significant portion of the population'. 1 This canard was disseminated by persons who appeared to be unaware that the blood pressure of an individual varies throughout the day and from day to day. In trials of salt reduction there is an overall fall in blood pressure. Individuals have a greater or less change in pressure around this mean fall, and occasionally some will show a small rise in pressure. This is due to the random variations in blood pressure that occur with repeated measurements. To claim that, in these few individuals, the rise in pressure is actually due to the salt restriction when overall there has been a significant fall in blood pressure, reveals a fundamental lack of understanding of the interpretation of clinical trials. Only if these individuals, who appear to have had a rise in blood pressure, are randomised to a further study, and again have a rise in blood pressure can such a claim be justified. This has not been done.
Perhaps the most unfortunate study that has been brought forward to support the contention that a low salt intake is dangerous is entitled 'Nutritional consequences of reducing salt intake' 13 in which the food that was being consumed by a randomly selected 4000 households comprising 11 150 persons was studied by means of questionnaires during the year July 1977 to June 1978. It was calculated that the food contained a daily average of 3200 mg sodium, which 'did not include about 3 to 4 g of discretionary sodium'. According to these calculations, therefore, these persons were consuming a large amount of salt, an average of more than 275 mmol/day of sodium (16 g of salt/day). It was calculated, from the questionnaires, that about 70% of the 11 150 individuals were consuming less than 66% of the recommended dietary allowance of vitamin B6, 35% were consuming less than 66% of the dietary allowance of calcium, 37% less than the 66% of the recommended daily allowance of magnesium, and 31% of the women were consuming less than the 66% of the recommended daily allowance of iron. No evidence was put forward that these calculated shortfalls were related to sodium intake. Nevertheless, for some bizarre reason, when discussing these findings in this exceedingly high sodium intake group of individuals the authors proposed that there was a hypothetical risk that such changes could be produced by a low sodium diet. They pointed out that foods such as meats, grain products, and dairy products, which contribute about 50% of the daily sodium intake in the food (excluding the discretionary sodium) also contribute most of the calcium, iron, magnesium, and vitamin B6. This puzzling hypothetical non sequitur cannot have been critically examined by those who continue to quote the work in support of their contention that a low sodium intake is dangerous. Alderman et al, 8 for instance, include the work in support of their statement that '. . . There is convincing evidence of adverse effects of a low sodium diet on important physiological characteristics. . .'.
Why is the emotive myth about the dangers of a moderate reduction in salt intake perpetuated? It certainly provides ammunition for the public relations firms who work on behalf of the salt industry. The Salt Institute in the USA obligingly distributed reprints of Alderman and colleagues first paper free as a 'professional courtesy'. And in a News Release on 19 September, 1996 the Salt Institute drew attention to the paper which they claimed 'showed that hypertensives consuming low sodium diets had dramatically increased rates of having heart attacks'. The News Release also announced that Alderman himself was 'prepared to be available' for comment. The Salt Manufacturers' Association in the UK, whose employers refuse to accept the recommendations of government sponsored committees in 1991 and 1994, that the salt intake of the nation should be reduced, 14, 15 have also quoted Alderman's paper. 16 A Press Release on 7 July 1997 stated that: 'Some scientific studies have recently suggested that men with low sodium intakes may be four times more likely to sustain a fatal heart attack'. The myth is used to create an impression that the whole subject of dietary salt is still contentious and needs more evidence which helps delay implementation of the recommendations. This is a commercial campaign which has been so successful that, as a result, the Conservative Government in 1996 backed away from endorsing its own scientific committee's recommendations and the present Labour Government, after a year and a half in office, still cannot make up its mind to accept them.
Ruthless repetition of the myth, sometimes with the help of scientists who have not examined the data critically, provides splendid propaganda for those organisations whose commercial interests in salt outweigh their concern for the public good.
